Simultaneous imaging of Pseudomonas fluorescens WCS365 populations expressing three different autofluorescent proteins in the rhizosphere: new perspectives for studying microbial communities.
To visualize simultaneously different populations of pseudomonads in the rhizosphere at the single cell level in a noninvasive way, a set of four rhizosphere-stable plasmids was constructed expressing three different derivatives of the green fluorescent protein (GFP), namely enhanced cyan (ECFP), enhanced green (EGFP), enhanced yellow (EYFP), and the recently published red fluorescent protein (RFP; DsRed). Upon tomato seedling inoculation with Pseudomonas fluorescens WCS365 populations, each expressing a different autofluorescent protein followed by plant growth for 5 days, the rhizosphere was inspected using confocal laser scanning microscopy. We were able to visualize simultaneously and clearly distinguish from each other up to three different bacterial populations. Microcolonies consisting of mixed populations were frequently observed at the base of the root system, whereas microcolonies further toward the root tip predominantly consisted of a single population, suggesting a dynamic behavior of microcolonies over time. Since the cloning vector pME6010 has a broad host range for gram-negative bacteria, the constructed plasmids can be used for many purposes. In particular, they will be of great value for the analysis of microbial communities, for example in processes such as biocontrol, biofertilization, biostimulation, competition for niches, colonization, and biofilm formation.